Ded1p, a DEAD-box protein required for translation initiation in Saccharomyces cerevisiae, is an RNA helicase.
The Ded1 protein (Ded1p), a member of the DEAD-box family, has recently been shown to be essential for translation initiation in Saccharomyces cerevisiae. Here, we show that Ded1p purified from Escherichia coli has an ATPase activity, which is stimulated by various RNA substrates. Using an RNA strand-displacement assay, we show that Ded1p has also an ATP-dependent RNA unwinding activity. Hydrolysis of ATP is required for this activity: the replacement of ATP by a nonhydrolyzable analog or a mutation in the DEAD motif abolishing ATPase activity results in loss of RNA unwinding. We find that cells harboring a Ded1 protein with this mutated DEAD motif are nonviable, suggesting that the ATPase and RNA helicase activities of this protein are essential to the cell. Finally, RNA binding measurements indicate that the presence of ATP, but not ADP, increases the affinity of Ded1p for duplex versus single-stranded RNA; we discuss how this differential effect might drive the unwinding reaction.